indeterminancy, for the states of the octet of baryons and the decuplet of baryon resonances belong uniquely in a 56 representation of SU(6), and cannot be put in a 56* representation. It is rather remarkable, though, that all SU(3) synnnetry adds to SU(2) is the 6xing of the signs of G~/Gr and p~/po while leaving their absolute values unaltered.
(.alculations incorporating this basic idea have already been proposed and in some cases carried out. '~" They are essentially of two types. The hrst may be characterized as the shurP resonance aPProximation u.
In this sort of calculation the unstable particles are treated as if they were stable, the imaginary parts of the resonance masses being neglected. The resulting discontinuity equations, which are deduced, with many approximations, from multiparticle unitarity, can take on a rather awkward form especially when dealing with residual three-particle effects such as the overlap of different resonance conigurations.
An example of the second type of scheme is that proposed by Lovelace" for a nonrelativistic system and extended by Omnes and Alessandrini" to one with relativistic kinematics. Here essential use is made of Green's functions rather than on-energy-shell scattering amplitudes. As pointed out by Lovelace, the use of Green's functions avoids the necessity of taking explicitly into account the prominent anomalous thresholds which appear in the on-mass-shell amplitudes. However, the use of this technique sets these schemes outside the S-matrix framework used previously for two-body calculations.
All, of the points raised in the preceding paragraphs are treated, at least approximately, in the scheme proposed below. Not only is it fully relativistic but it is able, while making use of on-mass-shell amplitudes only, to take into account anomalous threshold effects and residual multiparticle effects. It is enabled to do so because dynamical information about the system is expressed in terms of Regge trajectory and residue functions.
In fact, the scheme is essentially the strip approximation, in the form proposed by Chew' and developed by Chew and Jones, " extended to a situation with unstable particles. Because of this, it should, if successful, provide a natural means of including more inelastic effects explicitly into strip approximation calculations.
In setting up the scheme use will be made of the following properties of the S matrix.
(1) The existence of poles in the complex planes of the invariant variables.
(2) The fact that the residues of these poles factorize in a signihcant fashion.
(3) The unitarity of the S matrix in the form of discontinuity formulas. '-' Properties (1) and (2) are needed in order to define scattering amplitudes with unstable external particles. P. G. Federbush, M. Grisaru, and M. Tausner, Ann. Phys. (N. V. ) 18, 23 (1962) .
S. Mandelstam, I. E. Paton, R. F. Peierls, and A. Q. Sarker, Ann. Phys. (N. Y. ) IS, 198 (1962) . "F.T. Meiere, Phys. Rev. 136, Bf196 (1964 Rev. 135, 3745 (1964) .This reference contains an extensive list of references on S-matrix theory.
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The third property provides the basis for the dynamical equations which govern the system. These points are clari6ed and illustrated in the following sections in terms of a model comprising three identical scalar particles (m. mesons), any pair of which are subject to a resonant S-wave interaction (p meson). The unrealistic scalar nature of the particles is chosen to avoid having to discuss, for the time being, the additional dynam;k. al complications associated with nonzero spin particles, which were pointed out by Mandel- stam. "" A discussion of the physical three-pion system cannot, of course, avoid this issue, the spin of the p meson being in no sense an inessential complication.
II. THE MODEL
and X is the number of m mesons to which the state can couple. Clearly the m meson has G= -1 and the p meson has G=+1, %e assume, further, that the x-m. amplitude has been successfully calculated in the strip approximation proposed by Chew. ' That is, we assume that the amplitude for the process represented in Fig. 1, A (s,f,u) , can be well approximated by a few Regge-pole terms: 2 ..(s i u) = PPRP (s t)+R;"'(su) j +PPR " (f,$) +R, "' (f,u) ] where +P[R, " (u, s)+R, " (u, i) j, S. Mandelstam, Nuovo Cimento 30, 1113 (1963 . O' S. Mandelstam, Nuovo Cimento 30, 1127 (1963) .
As indicated in the introduction we shall consider, in this paper, a model theory which has as its lightest particle a scalar meson, the x meson, with mass w, . Ke shall make the following assumptions:
(1) The z.-7r elastic-scattering amplitude exhibits an S-wave resonance, the p meson. The (complex) (l,s) 
The Regge-trajectory functions, a, (s), and the reduced pole residues, y;(s), are determined selfconsistently by imposing elastic unitarity on the s reaction, say, in the strip region 4m '&s6sj. This step is performed by using the partial-wave tV/D equations.
The partial wave is dered, for integer 1, by
Xb(Pk -P'')2p. o(2 )r'+A'(p~', ps', ps', p~, ps, ps), (11) where A'=A'(s;s;; t, ;;s, '),
s= (pi+ p.+ ps)'= (pi'+ pm+ ps )'
(i j, k) permutation of (1,2,3) .
(12)
Of course not all of these variables are independent. They are subject to constraints; for example, where (i j, k) and (i',j',k') are both even permutations of (1,2,3). sy+sg+sa= sy'+s2'+s, '= 3'"+g.
They are also subject to nonlinear constraints which we shall not write out.
Ke shall make the standard assumption, maximal analyticity, " that A' is an analytic function of its variables except where singularities are required by the unitarity equations to which the amplitude is subject. The bound state which we seek is associated with a pole of A' at the point s=m '. As has been emphasized by various authors, "" these assumptions of unity and analyticity imply that the p-resonance pole which appears in the x-m scattering amplitude is also to be found in the complex planes of the subenergy variables (Sg $$ ) Making use of the factorization property of the residues of these poles, we can exhibit their contribu-"G. 
The Landau diagrams associated with these singularities are shown in Fig. 5 , the lettering in the figure corresponding to that in the text. Poles (a), (a'), and (b) and normal thresholds (c), (c'), (d) The effect of giving m, an imaginary part can be judged by using the experimental width of the p meson.
Taking 6=3.8m ', which corresponds to a full width at half-height of 100 MeV, we find Ke would like to draw particular attention to the situation represented in Fig. 7 (b), since we make this configuration of normal threshold cuts the basis of our separation of the complete three-particle effect into a two-body effect and residual three-particle effects. The discontinuity across the cut attached to the complex normal threshold represents, of course, the effect of the two-body, m. -p configuration while that across the threeparticle cut, drawn iN the fashMe indicated, represents the remaining three-particle effects.
In addition to singularities which appear in only one variable, such as those discussed above, A, has singular curves which depend on two variables. Ke discuss some of these singularities in the next section. However, we regard the singularities of this section as the most important ones. They constitute a minimum set consistent with the unitarity formulas we use.
VI. TWO-VARIABLE SINGULARITIES OF A p
The unstable amplitude has singular curves which are analogous to the boundaries of the where it touches the line t= tg, in Fig. 10(b) is singular in the physical sheet. Another aspect of this same situation is that 1'q is singular in the limits (sixie, fWie), but is not singular in the limit (s+ie, t+ie) That is, it.
is not electively singular when it passes through the physical region. Although we are not able to accommodate the analytic structure of this diagram in our approximation scheme, in a simple way we may draw some comfort from this last remark since we can use it to argue that such a contribution will not vary rapidly in the region of interest, and, consequently, will not represent a strong dynamical eGect.
A simple discussion of the analytic properties of the diagram of Fig, 9 
The curve is drawn in Fig. 10 s'= (38) i "ds' R"" (t,s) =--R"(s', t),
where q, is the center-of-mass momentum for the m-p system in the s reaction while q, and p( are the corresponding momenta for the~-m and p-p systems, respectively, in the t reaction. In addition to the 3m normal threshold, we expect n(s) and y, (s) to contain the complex~-p normal threshold and that the relationship between the two thresholds should be just that illustrated in Fig. 7 . The Regge poles which couple to the p-p channel are the same as those which couple to the m-x channel.
Consequently, the trajectories, a(t), are real analytic in the t-plane cut from t = 4' ' to in6nity. VVe 
Any ambiguities are resolved by requiring that S( J(m, +m.)')=0 (65) provided that there are no poles in the sheet dehned by the con6guration of cuts in Fig. 17 . Otherwise the function is de6ned by analytic continuation.
In situations where the threshold condition (65) This formula is completely analogous to the one applicable to stable particle scattering amplitudes.
Although we have not done so, we believe that we could derive it from the unitarity equations governing the 3~-+ 3m amplitude. Certainly it is consistent with the results of investigations of multiparticle unitarity. "
An heuristic proof can be found by supposing that the p meson is stable, writing down Eq. (62) (ii) The distribution of cuts and singularities in 8 is rather complicated. Some of them lie near the x-p normal threshold cut thus requiring that great care be taken in evaluating integrals along F.
(iii) One of the cuts of B~, namely that attached to the 3x threshold, is a "unitarity" cut rather than a "force" cut. Experimentally, as was emphasized in the introduction, the eRect of this threshold on cross sections is not discernible. We might hope, therefore, that this particular discontinuity is not dynam@ ally important either.
An exceptional situation arises, however, when a resonance pole moves to the left of the m-p threshold. Its presence automatically implies that the 3x discontinuity in the neighborhood of the pole is considerable. Of course, we are free to sweep the cut away from the pole, except whee it passes through the 3x threshold. The way in which the cut inQuences the motion of the pole in the neighborhood of this singularity is discussed in the next section. J=a(9' '). 
XV. DYNAMKAL EQUATIONS FOR b(l, t)
In order to be able to formulate a complete bootstrap scheme we need equations which will allow us to calculate the residues y»(t) These eq.uations are provided by the discontinuity formula for b(l, t).
The analytic structure of b(l, t) is obscured by the overlap of the discontinuities produced by crossed channel singularities and by the anomalous threshold in the direct channel. For example, the cut attached to the branch point t=t~in Fig. 28 (s7) where p (l,t) is p (l,t) continued clockwisearoundthe normal threshold and [b~(l,t)]& is a suitably evaluated discontinuity of b~(l, t) Since the. singularity t=tz is produced purely by the~-exchange poles we find [b. (l,t» = [b'-'(l, t) (88) where bt~( l,t) is the partial-wave projection of the crossed-channel pole terms, g' To achieve a parametrization of y»' we irst split the residue functions into two parts. Thus, v"(t) = v,. "{t)+v", (t),
and (59) 
